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DEVICE FOR STARTING AN EXTRUSION
PROCLESS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Phase application
under 35 U.S.C. § 371 of International Application No.
PCT/EP2021/052242, filed on Feb. 1, 2021, and claims
benelit to German Patent Application No. DE 10 2020 103
687.6, filed on Feb. 12, 2020. The International Application
was published in German on Aug. 19, 2021 as WO 2021/
160449 Al under PCT Article 21(2).

FIELD

The invention relates to an apparatus for starting an
extrusion process.

BACKGROUND

Nowadays, 1n relatively large take-ofl devices as used 1n
the extrusion of large pipes, a cable winch 1s generally used
as a start-up aid to start the extrusion process. The cable
winch 1s often secured on the top of the main frame of the
take-ofl device 1n order to save space in the customer’s
production facility. The wire cable then reaches the extru-
sion line via deflection rolls and pulls the pipe through the
individual system components until it reaches the take-off
device.

The winch therefore has to satisty the following criteria:

A suitable tensile force of several tons 1s needed.

The winch should pull the pipe through the system at a
constant speed so that the pipe that has just been started
becomes a salable product.

The winch 1s usually configured for single layers. In
multi-layer winches, the speed would be altered with
cach switch from one position to the next since the
diameter of the winding—and thus the peripheral
speed—changes. This change 1s sudden, diflicult to
detect, and even more diflicult to compensate {for.

While the wire cable 1s being wound up onto the drum, the
angle between the cable and the extrusion axis should
not be too large; experience has shown that a value of
3° 1o 4° should not be exceeded, otherwise the cable
may jump out of the guide on the drum, which may
again result 1n undesirable speed changes. In addition,
non-negligible lateral forces are exerted on the deflec-
tion rolls 1 the angles are relatively large.

To pull the pipe through all the system components
present, a particular wire cable length 1s needed. If a
relatively long cable 1s used 1n conjunction with a relatively
wide drum and the same drum diameter, the above-men-
tioned angle would be too large. "

T'herefore, a critical factor
here 1s that the angular range might not be adhered to it the
drum were widened but the diameter kept the same. In
consideration of said critenia, the only option for being able
to use a relatively long cable 1s to increase the diameter of
the drum. This has the following drawbacks:

The drum has a high mherent weight, so the main frame
has to be remnforced.

A larger, more powerful drive has to be used since the
cable 1s wound up at a relatively great distance from the
center of rotation (longer lever arm means higher
torque).

The production costs are greater for the larger drum.

10

15

20

25

30

35

40

45

50

55

60

65

2

The manufacturing costs are significantly higher for the
winch as a whole.

DE 20 221 671 Ul discloses an apparatus for starting an

extrusion process using a cable winch. However, this speci-

fication does not go into more detail on the working prin-

ciple and configuration thereof.

SUMMARY

In an embodiment, the present disclosure provides an
apparatus for starting an extrusion process, comprising at
least a drawing device having a main frame, a platform
arranged on the main frame, a cable winch arranged on the
platform and having a drum, and a wire cable that can be
wound up on the drum of the cable winch and pulls an
extruded plastics pipe 1 an extrusion line by way of
deflection rolls until the pipe 1s taken over by a take-off
device, wherein the platform 1s movable transversely to an
extrusion direction.

BRIEF DESCRIPTION OF THE DRAWINGS

Subject matter of the present disclosure will be described
in even greater detail below based on the exemplary figures.
All features described and/or illustrated herein can be used
alone or combined 1n different combinations. The features
and advantages of various embodiments will become appar-
ent by reading the following detailed description with ret-
erence to the attached drawings, which 1llustrate the follow-
ng:

FIG. 1 shows an extrusion line:

FIG. 2 1s a side view of a drawing device;

FIG. 3 1s a plan view of a drawing device; and

FIG. 4 1s a 3D 1illustration of a take-ofl device.

DETAILED DESCRIPTION

In an embodiment, the present disclosure provides
winches and uses thereof such that a compact, inexpensive
winch can be used even without having to increase the
diameter of the winch for greater cable lengths.

In an embodiment, an apparatus 1s provided for starting an
extrusion process comprising at least one drawing device
having a main frame, a platform arranged on the main frame,
a cable winch arranged on the platform and having a drum,
and a wire cable that can be wound up on the drum of the
cable winch and pulls an extruded plastics pipe 1 an
extrusion line by way of deflection rolls until said pipe 1s
taken over by a take-ofil device.

In an embodiment, the present disclosure provides a
platform that 1s movable transversely to the extrusion direc-
tion.

In this way, the cable winch can always be positioned
such that the maximum permitted angle 1s not exceeded. The
cable winch can thus still wind in a single layer, even when
the drum diameter 1s small. Since the distance between the
cable and the center of rotation of the drum 1s smaller, the
drive has to apply less torque and can be made more
compact. Even 1f there 1s no synchronization between the
rotational speed of the cable winch and the speed of the cross
adjustment, the angle can still be set within the stated range.
There 1s no need to set and maintain an exact angle value.

According to an embodiment, the platform 1s arranged on
linear guides and moved by means of motor-driven spindles.

Advantageously, the angle between the wire cable and the
extrusion axis 1s monitored. This can be done using a camera
or also using sensors. If a deviation from the specifications
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1s detected, this 1s counteracted by means of the machine
controller. For example, this can be done by increasing the
speed of the transversely moving winch. An angle from 2°
to 8° from the extrusion axis, 1n any direction, 1s considered
to be a deviation. Ideally, the angle 1s kept between 3° and
4° from the extrusion axis. Other angular ranges between 2°
and 8°, such as 35° or 6°, are also concervable.

FIG. 1 shows an extrusion line, as used nowadays for
profile extrusion, be it for the production of window profiles
or pipes. It shows an extruder 1 in which plastics material 1s
melted and continuously fed into the extrusion die 2 for
shaping. Following said extruder 1s a calibration and cooling
station 3; depending on the profile, additional cooling sta-
tions may be mserted. A drawing device 4 follows the
cooling stations. To cut the continuous profiles 6 to the
desired length, a cutting device 5 1s arranged thereafter. The
extrusion axis 1s denoted by reference sign 7.

FIG. 2 1s a side view of the drawing device 4. The
extrusion direction 1s indicated by reference sign 8. Among
other things, the drawing device 4 comprises a main frame
9 on which a platform 10 1s arranged. A cable winch 11
having a drum 12, onto which a wire cable 13 1s wound, 1s
mounted on the platform 10. The wire cable 13 1s guided via
deflection rolls 14 and can thus pull a plastics pipe through
the extrusion line until the pipe 1s taken over by the take-ofl
device 15.

FIG. 3 1s a plan view of the same drawing device 4. In this
figure too, the extrusion direction 1s again denoted by 8. The
wire cable 13 wound up over the drum 12 by means of the
cable winch 11 1s gmided via detlection rolls 14. The cable
winch 11 1s arranged on a platform 10 that 1s movable
transversely to the extrusion axis 7. The angle a formed
between the wire cable 13 and the extrusion axis 7 thus does
not exceed a predetermined maximum, and the risk of the
wire cable 13 overlapping or of the wire cable coming ofl the
drum 12 can thus be avoided. In the 1deal scenario, the angle
a. stays at 0°, 1.e., the wire cable 13 1s thus always positioned
in a plane that 1s perpendicular to the extrusion axis 7. If the
angle o of the wire cable 13 deviates from this plane by
more than 3° to 4°, this 1s counteracted by the transverse
movement of the platform 10. Depending on the size of the
drum 12 used, the angular range belore transverse move-
ment becomes necessary may also be larger. A range from 2°
to 8° 1s monitored, but this can also be from 3° to 5° or
therebetween.

The platform 10 1s arranged on linear guides and can be
moved transversely by means of a motor-driven spindle to
the extrusion direction, for example, 1n a direction orthogo-
nal to the extrusion direction.

FI1G. 4 1s a 3D view of the drawing device. The extrusion
direction 1s again denoted by 8. The wire cable 13 reaches
the plastics pipe via the deflection rolls 14. The cable winch
11 together with the drum 12 can be moved transversely by
means of the platform. The guide 16, in conjunction with the
spindle 17, which 1s operated in a motorized manner by way
of the drive 18, 1s used for this purpose.

While subject matter of the present disclosure has been
illustrated and described in detail in the drawings and
foregoing description, such illustration and description are
to be considered 1llustrative or exemplary and not restrictive.
Any statement made herein characterizing the invention 1s
also to be considered illustrative or exemplary and not
restrictive as the mvention 1s defined by the claims. It waill
be understood that changes and modifications may be made,
by those of ordinary skill 1n the art, within the scope of the
tollowing claims, which may include any combination of
teatures from different embodiments described above.

10

15

20

25

30

35

40

45

50

55

60

65

4

The terms used 1n the claims should be construed to have
the broadest reasonable interpretation consistent with the
foregoing description. For example, the use of the article “a”
or “the” 1n 1ntroducing an element should not be interpreted
as being exclusive of a plurality of elements. Likewise, the
recitation of “or” should be mterpreted as being inclusive,
such that the recitation of “A or B” 1s not exclusive of “A and
B,” unless 1t 1s clear from the context or the foregoing
description that only one of A and B 1s intended. Further, the
recitation of “at least one of A, B and C” should be
interpreted as one or more of a group of elements consisting
of A, B and C, and should not be interpreted as requiring at
least one of each of the listed elements A, B and C,
regardless of whether A, B and C are related as categories or
otherwise. Moreover, the recitation of “A, B and/or C” or “at
least one of A, B or C” should be interpreted as including
any singular entity from the listed elements, e.g., A, any

subset from the listed elements, ¢.g., A and B, or the entire
list of elements A, B and C.

LIST OF REFERENCE SIGNS

1 Extruder

2 Extrusion die

3 Calibration and cooling tank
4 Drawing device

5 Cutting device

6 Profile

7 Extrusion axis

8 Extrusion direction

9 Main frame
10 Plattorm

11 Cable winch

12 Drum

13 Wire cable

14 Detlection roll

15 Take-off device

16 Linear guide

17 Motor-driven spindle
18 Drive of 17

o. Angle between 13 and 7

The mnvention claimed 1s:

1. An apparatus for starting an extrusion process, Com-
prising at least:

a drawing device having a main frame and including

deflection rolls;

a platform arranged on the main frame;

a cable winch arranged on the platform and having a

drum; and

a wire cable that can be wound up on the drum of the cable

winch and pulls an extruded plastics pipe 1n an extru-
sion line by way of the deflection rolls until the pipe 1s
taken over by a take-ofl device,

wherein

the platform 1s configured to move 1n a transverse direc-

tion orthogonal to an extrusion direction.

2. The apparatus according to claim 1, wherein the
platform 1s arranged on linear guides and 1s moved by a
motor-driven spindle.

3. The apparatus according to claim 1, wherein the
apparatus 1s configured to monitor an angle a between the
wire cable and an extrusion axis.

4. The apparatus according to claim 3, wherein a camera
1s configured to monitor the angle .

5. The apparatus according to claim 3, wherein sensors
that detect an angular deviation are configured to monitor
the angle .
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6. The apparatus according to claim 3, wherein the
platform 1s configured to counteract the angle o by move-
ment of the platform transverse to the extrusion direction.

7. The apparatus according to claim 3, wherein the
platform 1s arranged above the extrusion axis.

8. The apparatus according to claim 7, wherein the
deflection rolls mclude a first deflection roll and a second
deflection roll arranged above the extrusion axis.

9. The apparatus according to claim 8, wherein the second
deflection roll 1s arranged at an offset above the extrusion
axis, the oflset being equal to a radius of the second

deflection roll at which the second detflection roll 1s config-
ured to recerve the wire cable.

10. The apparatus according to claim 8, wherein the
second detlection roll 1s configured to arrange the wire cable
in the extrusion direction.

11. The apparatus according to claim 2, wherein the linear
guides extend across a width of the drawing device.
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12. An apparatus for starting an extrusion process, com-
prising at least:

a drawing device having a main frame and including
deflection rolls;

a platform arranged on the main frame;

a cable winch arranged on the platform and having a
drum; and

a wire cable that can be wound up on the drum of the cable
winch and pulls an extruded plastics pipe 1n an extru-
sion line by way of the deflection rolls until the pipe 1s
taken over by a take-ofl device,

wherein the platform 1s movable transversely to an extru-
sion direction,

wherein the apparatus 1s configured to monitor an angle o
between the wire cable and an extrusion axis, and

wherein the platform 1s configured to counteract the angle
. by movement of the platform transverse to the
extrusion direction.
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